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Introduction
Colorectal cancer screening (CRCS) reduces morbidity and mortality, however little is known about the psychological consequences of receiving a positive fecal occult blood test (FOBT) screening result. Distress after a positive screen is evident for cervical, prostate and breast cancer, with anxiety lasting for short time periods including 2 weeks post-test (1) (2) (3) (4) (5) and longer periods including several months (2, 6) . For breast cancer, the deleterious effects include heightened anxiety and worry (6) .
The relationship between receipt of a positive FOBT screen result and associated negative psychological consequences is less well-studied; the few available studies have reported heightened distress immediately following a positive outcome with no evidence of sustained distress beyond 4 months post-test (7) (8) (9) . Only one study (8) assessed psychological status both prior to and after receiving screening, and none assessed the relationship between CRCS result and colon cancer-specific worry (7, 8) . It is important to understand the implications of participating in a colon cancer screening program and the experience of adverse psychological events. The objective of the current study is to evaluate the relationship between receiving a positive FOBT screen result and patients' experience of short and longer-term cancer-specific worry and situational anxiety.
Materials and Methods
Participants of this longitudinal study were members of Group Health, an integrated health insurance and care delivery system in Washington State. The Group Health Institutional Review Board approved all study documents and procedures.
Recruitment occurred between January and February 2011. Members were 50-74 years of age, continuously enrolled in Group Health for at least 2 years, received care at one of 21 Group Health Medical Centers in Western Washington, and due for CRC screening based on administrative and clinical data. Eligibility criteria based on CRCS were as follows: no evidence of a FOBT in the last 8 months, no flexible sigmoidoscopy in the last 4 years, and no colonoscopy in the last 9 years. We also used clinical data to exclude prospective participants based on the following factors: 1) history of CRC, inflammatory bowel disease, or total colectomy; 2) a myocardial infarction in the previous 12 months; 3) end-stage or organ failure diseases; and, 4) active treatment for cancer with chemotherapy.
We mailed an invitation letter, baseline surveys and a $2 incentive to 9,922 Group Health patients. Participants who returned baseline questionnaires and provided informed consent were further checked for eligibility based on their response to the survey. Patients who reported prior CRC and a first degree relative diagnosed with CRC at age 60 or younger were excluded, as were those who self-reported having a colonoscopy in the last 9 years. Prospective respondents who were eligible after the baseline surveys were randomly assigned to receive one of three types of mailed FOBT kits (1-sample OC-Auto® fecal immunochemical test (FIT); 2-sample InSure® FIT; 3-sample guaiac Hemoccult SENSA®) in addition to instructions and postage paid return envelope.
Participants returning the FOBT kits and with FOBT positive results were matched by age and sex to two FOBT negative participants and mailed a second wave of questionnaires within two business days of the FOBT screen result (7-14 days post-test), (Figure 1 ). Nonresponders received telephone reminders to complete questionnaires and we excluded individuals who completed questionnaires more than 21 days post FOBT screen result because of our getting colon cancer?" and the item was rated on a 5-point Likert scale ranging from "never"= 1 to "all the time" = 5. We designated respondents as "no worry" by combining the following results (never = 1 and rarely = 2) and "yes, at least some worry" by combining the following results (sometimes = 3, most of the time = 4, and all of the time = 5). Similar studies have used this single-item scale to assess worry frequency related to a cancer diagnosis (14) .
The second question assessed the effect of recent CRC worry on mood -"during the past two weeks, how often have thoughts about getting colorectal cancer affected your mood?" The question was rated on a 5-point Likert scale from "never" = 1, to "all the time" = 5. We designated respondents as "no impact on mood" by combining the following results (not at all = 1 and rarely = 2) and "yes, at least some impact on mood" by combining the following results (sometimes = 3, most of the time = 4, and all of the time = 5).
Situational anxiety -we assessed situational anxiety at all three time points using the 40- 
Statistical Analyses
We calculated frequency distributions for categorical variables (frequency of cancer worry and effect of recent cancer worry on mood) for which binary categories of "yes" and "no" We analyzed binary outcomes at baseline with log-linear regression models that accommodated clustering within matched positives and negatives. Continuous variables at baseline were modeled with linear regression models which similarly accommodated clustering within matched sets. Though FOBT positive and negative subjects were matched on age and sex, we found that drop-out during follow-up was not uniform across the matched sets, rendering adjustment only through matching inadequate to control for potential confounding. Therefore, all regression models were adjusted for age in years and sex. To evaluate differences at T2 and T3, we fit longitudinal mixed effects regression models that controlled for the baseline value of the outcome and modeled random intercepts for each subject to accommodate correlations among survey responses by the individual. Figure 1 shows the study recruitment process. We distributed FOBT kits and background questionnaires to 2,260 eligible respondents and 1,467 FOBT kits were returned -a 64.9% participation rate. We matched 55 FOBT (+) respondents with 110 FOBT (-) respondents. We excluded 4 FOBT (+) and 5 FOBT (-) individuals because their screen test results occurred later than 180 days past randomization. We further excluded 6 FOBT (+) and 9 FOBT (-) subjects 
Results

Recruitment
who did not complete at least one of the two follow up surveys. Our final sample consisted of 45 FOBT (+) and 96 FOBT (-) respondents.
Study Sample Characteristics Table 1 presents the demographic and background characteristics of the study population. The mean age of study participants was 59 years. The majority were women (62%), white (89%), and married or living with a partner (69%). FOBT (-) patients were more likely to be white (92% vs. 84%), slightly more likely than FOBT (+) to have a bachelor's degree or higher (47% vs. 36%) and to be employed full or part time (69% vs. 56%), but none of these differences were significant. Table 2 presents results for colon cancer worry, mood disturbance and situational anxiety for FOBT (+) and FOBT (-) group at baseline, 7-14 days and 4 months post FOBT screen result.
Psychological Characteristics for FOBT Screening Test
Colon Cancer-Specific Worry: Worry Frequency (1-Item Worry Frequency Measure)
After adjusting for baseline status, age, and sex, the FOBT (+) group was 2.03 (95% CI: 0.92, 4.50) times more likely than FOBT (-) group to report frequent colon cancer worry at 7-14 days post FOBT result and 1.76 (95% CI: 0.81, 3.83) times more likely than FOBT (-) to report frequent colon cancer worry at 4 months; both results were not significant. 
Situational Anxiety (STAI)
After adjusting for baseline status, age and sex, the FOBT (+) group reported significantly higher situational anxiety compared to FOBT (-) group at T2 (mean STAI score = 38. patients who did not have a colonoscopy before completing T3 surveys versus FOBT (+) patients who already had the colonoscopy at the time of T3 surveys. However, due to insufficient sample size, we did not conduct formal statistical testing of the differences observed.
Discussion
In this study, patients receiving a positive fecal occult blood test result [FOBT (+)] experienced significantly elevated short-term mood disturbances and situational anxiety compared to patients who received a negative screen result. By four months post-test, situational anxiety decreased towards baseline levels. Although cancer-specific mood disturbance also subsided to baseline levels among FOBT (+) patients, the differences appeared larger between FOBT (+) and FOBT (-) at 4 months, and this is attributed to a lowering of mood disturbance among FOBT (-) respondents.
The findings demonstrating a short-term negative psychological impact of receiving a positive FOBT result are consistent with several other studies showing short-term psychological distress associated with positive screen test outcome (7, 8) . In comparison to these analyses, we included measures of colon cancer-specific distress thus providing a targeted assessment. The targeted Factors shown to reduce the experience of psychological distress in stressful situations (e.g., receipt of a positive screen result) are patients' perception of risk and subsequent appraisal of the potentially stressful event. Risk appraisal research has shown that an event that one perceives as personally impactful (stressful) will lead to elevated situational anxiety (16, 17) ; however, perceived control over the stressful event contributes to the development and implementation of favorable coping strategies that might minimize the distress (18, 19, 20, 21, 22) . The above might be relevant to the subset of FOBT (+) patients. 
Study Limitations
The limitations of the study include the small numbers of positive FOBT results, and missing psychological status data for 7 patients out of the 41 who completed follow-up colonoscopies. In spite of these limitations we compared longitudinally the psychological status of FOBT (+) and FOBT (-) respondents, and obtained important preliminary data of the psychological status of patients pre and post follow-up colonoscopy.
Summary
Our study is possibly the first in the US to assess colon cancer-specific psychological harms associated with receiving a positive FOBT screening result. The targeted assessment and repeated measures enabled the detection of a robust short-term negative psychological impact.
The observed colon cancer-specific mood disturbance and situational anxiety appeared to decline To evaluate differences at T2 and T3, longitudinal mixed effects regression models were used that controlled for baseline outcome values. All 2 regression models were adjusted for age in years and gender 3 a For continuous outcomes, differences shown are age and gender adjusted estimates of the change in FOBT(+) group minus the change in the 4 FOBT(-) group 5 * Indicates significant differences. 
